The similarity gets less as the illness proceeds, and the appearance of an enlarged spleen, spots, or positive bacteriological findings would put an end to doubt. Moreover, it is doubtful if gastric influenza is so cobamon a disease as is imagined ; it occurs for the most part in epidemic form, and sporadic cases should be looked upon with mistrust. A warning is needed against the ever-widening significance that is being given to the term " influenza." I submit that the majority of cases of true influenza are characterized by an inflamrnation of the air-passages, and that though other forms do occur they are not usual, and in their diagnosis a healthy scepticism should be observed.
It would seem probable that paratyphoid is of more common occurrence in civil life than has hitherto been imagined, and that it accounts for a proportion of undiagnosed fevers. The moral is that blood examination needs to be a more routine practice.
Professor GEORGES DREYER, M.D. I feel that it is a very difficult task for me to attempt to follow the distinguished opening speech of Sir Bertrand Dawson, especially as I have not had leisure at my disposal to prepare any written statement of what I wish to say. I hope, therefore, that you will excuse me if some of my remarks appear to lack that coherency which I would wish them to possess.
The subject with which I am dealing is one of very great importance at the present time. The problem of the bacteriology of typhoid and of paratyphoid fevers can conveniently be set out under three main headings: (1) the bacteriology of the active disease;
(2) the bacteriology of carriers; (3) prophylaxis, not the least important-indeed, one might almost say the most important of all. Diagnosis and prophylaxis will constitute the main theme of my remarks this evening, though the importance of carriers must not be overlooked, and is a matter of extreme urgency from the practical standpoint.
The bacteriological diagnosis of typhoid and paratyphoid infection may most naturally be dealt with as follows: First, the recovery of the microbe from either the blood, the stools, the urine, or other secretion; second, the immunity reactions. And here, by far the most important reaction, from the point of view of diagnosis, is the agglutination reaction. I have some figures here which will show you, roughly, the importance of these various methods of diagnosis It must be remembered that if one has to diagnose typhoid or paratyphoid fever, one has to deal with cases which sometimes reach us at an early stage in their disease, sometimes-and this more frequently-a week from the commencement, while some are seen only in the convalescent stage. In regard to blood cultures, if the case should be a late one the chance of obtaining a positive blood culture is greatly diminished, because bacillemia, especially in paratyphoid fever (and more especially in paratyphoid A), is frequently of very short duration. On the other hand, you will find, if you examine the stools for the bacteria, that in the case of typhoid the bacteria disappear from the stools comparatively soon, and that you have to hunt for them time after time, and need to examine not one specimen but many; and it is only in a relatively small number of cases that a positive result is obtained. In the case of paratyphoid B we are in a much better situation; it is possible to recover that organism from the stools with much greater frequency than in the case of paratyphoid A or typhoid itself. To show the relative success of these methods of examination-blood culture, recovery of bacteria from the stools and from the urine-as compared with the results obtained by agglutination tests, I am in a position to make the following statement, based on the examination at different times of a large number of cases of enteric fever (typhoid, paratyphoid A, and paratyphoid B), namely, that in about 30 per cent. of cases in which the microbe was actually recovered, it was possible to isolate it from the blood, whether the case happened to be paratyphoid A, paratyphoid B, or typhoid. From the stools it was possible to recover the bacterium in about 20 per cent. of the cases of typhoid and paratyphoid A. On the other hand, it was possible to recover the bacterium from the stools in paratyphoid B in between 70 per cent. and 80 per cent. of the cases. This does not mean that one is necessarily successful at the first examination. Frequently several examinations were required before a positive result was obtained. On the other hand, in every case bacteriologically proved to be a typhoid or a paratyphoid B infection, the agglutination method gave a positive diagnosis (i.e., 100 per cent. of the cases), while in the case of paratyphoid A infection the agglutination test failed in only about 7 per cent. of the cases. Why, are the results with paratyphoid A relatively so poor?
The reason is that for a considerable time I did not know how low is the agglutination. given by paratyphoid A in certain cases. One had always taken 1 in 25 as the limit below which no positive diagnosis should be made. But in the case of paratyphoid A that is wrong. If one uses standard cultures and follows the technique laid down for their employment, I am now convinced that an agglutination of 1 in 10 is, for all practical purposes, diagnostic in cases of paratyphoid A. In the case of paratyphoid B it does not matter; you practically always have a high agglutination. But even with an agglutination of 1 in 10 I should be extremely suspicious; and, as a matter of fact, unless the patient had had paratyphoid fever in the past, an agglutination of 1 in 10 may be taken as positive. The so-called co-agglutination, which people have written and argued and fought about so much, does not really cause any practical difficulty. It is so very rare with standard cultures. You may find a serum agglutinating Bacillus typhosus 1 in 500, 1 in 10,000, or even 1 in 200,000, and it will not agglutinate paratyphoid A or B as much as 1 in 10. On the other hand, you have cases where there is an agglutination of Bacillus typhosus of 1 in 500, and you also have an agglutination in paratyphoid B of 1 in 50; and the next time you examine you have an agglutination of paratyphoid B 1 in 30, and the next time 1 in 20. When that happens you know that the case is one of mixed infection. Under war conditions especially one has to keep constantly in mind the possibility of mixed infections. Such an infection may be a simultaneous infection with two microbes (e.g., paratyphoid A and B or Bacillus typhosus with paratyphoid A or B); or one infection may succeed the other-a case of typhoid, for example, becoming later on infected with paratyphoid, or vice versa.
There is a further point with which I must deal here, that is, the question of the difficulties that may present themselves in making a diagnosis by means of agglutination tests in inoculated persons. It has been stated that in the case of persons inoculated against typhoid, the agglutination test cannot be used in diagnosis. But this is by no means the case. The determination by a single observation of the absolute strength of a serum in any particular immune substance is of little aid in diagnosis. For instance, a person may several years ago have had enteric, and he may still show a high agglutination figure. But if successive examinations show a marked fall or a rise, this is conclusive evidence that the man has active disease. In the case of febrile conditions other than enteric, a slight rise; followed by a fall, may be observed if the person has been inoculated; but these slight excursions have not hitherto been found to interfere with the diagnosis of active enteric. Therefore a rise from, e.g., 10 to 25 or 50 is much more important than the presence at a single observation of a high Dreyer: Dis8c?ssion on Paratyphoid Fever titre of 1,000 or more. For instance, if the agglutination on three separate occasions, at intervals of four days, is 1,000, that person is not suffering from active enteric; he has either been inoculated or he has suffered from the disease some time ago. On the other hand, if there is found either a marked relative rise or fall in the agglutination titre, whether it be high or low, there can be little doubt that we are dealing with an active case. A rise indicates the beginning, a fall the later stages of the disease. A further point of interest is, at what stage of the disease will the agglutination reach its maximum? If you take a large number of cases, you will find that the twentieth day is commonly the day on which the maximum agglutination has been reached. In the case of typhoid or paratyphoid B infections a fairly high agglutination titre is usually produced early in the disease; but the case is different with paratyphoid A infections, for in these the titre in the initial stages is often very low, and may easily lead to a negative diagnosis unless the test is carried out with low dilutions of serum-e.g., one-fifth or less. If, however, the patient develop a relapse, the titre will usually be found to rise, and frequently reach as high a point as in cases of typhoid and paratyphoid B.
I will now pass on to the very important question of prophylaxis. There is no doubt, in my mind at any rate, that we have been spared from enteric epidemics greatly or entirely because of the defensive inoculation with typhoid vaccine ; for, considering the number of soldiers we have engaged, we can regard the number of cases of the disease in France as of no consequence. And I would like to say also that, in my opinion, the way in which this typhoid inoculation has, for years, been carried out in the British Army, and the way in which the vaccine is prepared, and the regularity of the appearance of agglutinins in the blood serum of inoculated persons, prove how extremely well and carefully the technique has been worked out and carried out.
Although the results of inoculation have been so wonderfully good, we must not lose heart if, under other conditions, the number of cases of typhoid increases considerably. For instance, if a part of our Army were to enter an already heavily infected area, we might find that the protection was not so efficient as it is at the present moment. But we should have one cause for satisfaction, that the disease would almost certainly take a relatively mild course.
Another point which it is important to keep in mind is, that as the War goes on, the percentage of cases of typhoid in inoculated men must necessarily rise. It must increase for the very simple reason that while in the very early stages of the War a fair proportion of the men were not inoculated, now, practically all are inoculated. For this reason later statistics may appear less favourable than the earlier ones, though in reality they are not so.
The second point of importance in this matter of prophylaxis is this: Is it possible safely to produce an effective immunity against the two paratyphoid bacilli without prejudicing the protective value of a typhoid inoculation performed either previously or simultaneously?
The best answer to these questions is to review the experimental and other data which have a direct bearing upon the matter. The first to show that we could protect an animal by a simultaneous inoculation of several microbes was Castellani. He injected a mixture of typhoid, colon bacilli, and what he called the bacillus of pseudo-dysentery into rabbits, and he proved that the rabbits developed simultaneously an immunity towards all three. Still, he did not prove what is to us the most important point, whether it is better to inject these micro-organisms simultaneously or one after the other at given intervals.
There is, however, ample evidence from observations of Jorgensen and others that in successive immunization with micro-organisms of the colon-typhoid group, the immunity evoked against those organisms which are injected later in the series is less than the immunity obtained when they are mixed together and injected simultaneously, unless a considerable interval is allowed to elapse between the inoculations. This result is independent of the order in which the different organisms are employed.
Since we have no reason to believe that man behaves in these respects differently from other animals, you will see that in the case of man it is not only advantageous, but it saves time, to give the inoculations at one time. The next questions are: How much a man can tolerate without a severe reaction, and how many bacteria are necessary to produce a good protection ? Castellani has been investigating these problems for a considerable time, and his results, so far as they go, have been very encouraging. He has. not until lately given a detailed description of how many microbes he injected, and in my opinion the number he gives is too small. He gives for the first dose 300 million typhoid, 150 million paratyphoid A, and 150 million paratyphoid B, and for the second dose double these quantities. Sometimes he gives a third injection of the same size as the second. But three inoculations are rather a nuisance, not only to the man but also to the medical officer who has to give them.
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In England, two years ago, Cummins and Cumming, of the Royal Army Medical Corps, made some very careful observations on the inoculations of paratyphoid A, and found that it produced no greater reaction than the injection of a similar dose of typhoid bacilli. They also injected a mixture of paratyphoid A and typhoid without any illeffects. Their number of observations, however, was small. Kabeshima, on the other hand, has recorded a long series of results of inoculations with mixed vaccine which are extremely good, as judged by his data. Vincent, Widal, and others have also recently strongly advocated the triple inoculation. In collaboration with Dr. Ainley Walker, Dr. A. G. Gibson, and Dr. A. D. Gardner, I have inoculated during the last six months or more a number of persons with a triple vaccine. The number of bacteria contained in the vaccine used so far has been such that 1 c.c. of vaccine contained 1,000 million typhoid, 500 million paratyphoid A, and 500 million paratyphoid B. We have given two doses with a ten days' interval, the first dose consisting of I c.c. (containing 500 million typhoid, and 250 million each of A and B), the second dose being a full cubic centimetre (containing 1,000 million typhoid and 500 million each A and B). So far as our experience goes, these inoculations do not cause any appreciably greater local reaction or malaise than the 500 million and 1,000 million doses of typhoid alone. But, of course, one will always find some individuals hypersensitive to any inoculation. The greatest effect I felt myself from a triple inoculation was some stiffness in my arm; the reaction was less than when I inoculated myself with typhoid alone five months before.
As regards these triple inoculations, I have not yet had time to work out the figures in detail, but I show one table giving shortly the results. These results have been extremely good judging by the agglutination titre obtained, and I should say that the degree of agglutination reached for Bacillus typhosus has been as high as that obtained by inoculation with Bacillus typhosus alone; and at the same time, we have derived a very marked immunity against the paratyphoids. It is, however, to be seen from the table that the agglutination titre reached for paratyphoid A is on an average much lower than that for Bacillus typhosus and Bacillus paratyphosus B. Another point, which is strikingly brought out by the table, is that individuals react in quite different ways to a triple inoculation. One acquires a high titre to typhoid and a low one to both paratyphoids. Another reacts strongly to paratyphoid B and A, and less strongly to typhoid. This suggests an explanation how it is that one individual, even if he lives among typhoid cases, will not become infected, while the same individual, if exposed to paratyphoid infection, will contract the disease. For it is clear that, if individual differences in the reaction to inoculation are so marked, there are likely to be equally pronounced variations in the natural immunity of individuals to different infections. 
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... 750 The figures represent the highest dilution in which agglutination occurred. I have only time to deal very shortly with the important question of carriers. The search for carriers is one of the most important measures in preventing the spread of typhoid and paratyphoid infections. The usual procedure is to examine freces and urine by means of direct plating on one of the well-known selective culture media. Besides this, the brilliant-green method, described by Carl Browning and his co-workers, seems to constitute a distinct improvement on other methods, more particularly in the case of paratyphoid B. Some months ago I proposed the use of the actinic rays from an electric arc between water-cooled silver electrodes for the isolation of typhoid and paratyphoid bacilli from enteric stools. Experiments with certain laboratory strains of Bacillus typhosus and Bacillus coli yielded promising results, and one thought it desirable to give others the opportunity to test the method independently. I have now myself sufficient evidence from practical experience in cases of enteric that the results yielded by this method in its present form are in no way bettef than, if as good as, those obtained with direct plating; and I should say that they are distinctly inferior to the results of Browning's brilliant-green method.
I have taken this opportunity of stating the opinion at which I have arrived so as to spare others who are working with the method the trouble of further unfruitful researches.
